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SYNTHETIC COMMUNICATIONS, 23(2), 189-193 (1993) 

P&IxTCTIVE CLE;AVAG:GZ OF Se-Se J i D  Te-Te BOND BY SMQXIITB 

DIIODIDE: SYT!!TAESIS OF SEIJEOESTERS , TELIUROSSTSRS , 
U N S n d m R I C a  Iw71LWZKYL SZLEh'IDZS PGD TELIZRID3S 

Yongmin Zhw", Yongping Yu uld Ronghui Lin 

Department of Chemistry, Hangzhou Oniversity, Hangzhou, 

Zhejiulg 310028, China 

ABSTFtACT: The reduction of diary1 diselenides and d i te l lu ides  by 

samarium diiod5.de led t o  samzrium erylselenolates 2nd sam2rium 

ary l te l luro la tes  respective>$ ( .4rSeSd2 and AmeSmI2). These 

species reacted smoothly with a c y l h a l i d e s  and alkyl hal ides  t o  

give selenoesters and alkylselenides o r  te l luroes te rs  and awl- 

t e l l u r i d e s  i n  good yields  under mild and neut ra l  condition. 

Organoselenium and organotellurium compounds have Ettracted 

considerable i n t e r e s t  as reagents and intermedieztes i n  organic 

synthesis recently'. A convenient end g e n e r a  method t o  introduce 

a selenium o r  te l lut ium moiety i n t o  organic molecules is the 

"To whoa correspondence should be addressed. 
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190 ZHANG, YU, AND LIN 

reaction of a metal selenoate o r  te l lurolate  with approriate 

electmphiles.  As a powerful u d  verset i le  one electron transfer 

reducing a d  coupling reagent, SnI2 h2s wildly been zpplied i n  

orgvlic synthesis2. Our previous vork on some deoxygenation with 

Sml2 h2s led u s  t o  investigate on the reductive clezvage of Se-Se 

and Te-Te bond by %I2. Here we wish t o  report a convenient 

synthetic method o f  selenoesters, te l luroesters ,  unsymmetric 

dlqlphenyl selenides4 and te l lur ides  by the reaction of sun-arium 

arylselenolates and svnarium zryl te l lurolates  with acyl h d i d e s  

and alkyl halides respectively. 

We found tha t  under mild conditions, samarium arylselemlates  

o r  smrium aryl te l lurolates ,  easily prepared i n  situ f r o m  the 

cleavage of  t h r  corresponding diary1 diselenides o r  di te l lur ides  

with 31112 i n  THF-HEPA system, reacted smoothly with acyl halides 

t o  afford the desired selenoesters o r  te l luroesters  and unsgmme- 

t r i c  a lblphenyl  selenides o r  t e l lu r ides  respectively in good 

yields. The r e su l t s  were summarized in  Table 1.  This method f o r  

synthesis of selenoesters and te l luroesters  appears t o  be among 

the practical  methods i n  terms of good yield,  m i l d  and neutral 

conditions i n  an aprotic solvent. 

2: Se, Te; X: B r  
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REDUCTIVE CLEAVAGE OF Se-Se AND Te-Te BOND 191 

Experimental 

Instruments and neter ia ls .  

'H IXR sFectra vere recoreed on 2 - 9 0 ~  spectmmeter, using 

CDC13 a s  the  solvent with TI25 as an in te rna l  stvldard. I R  spectra 

were determined OE P3-683 spectraphotometer. Melting points were 

uncorrected. Tetrahydrofuran w e s  d i s t i l l e d  fmm sodium benzophenone 

ke tg l  under nitrogen. Commercial HMPA was dr ied over celcium 

hydride, d i s t i l l e d  i n  vamo znd stored over molecular sieves,  

Dieryl diselenide end d i te l lur ide  were prepared by the react ion of 

phenylmagnesium bromide with selenium and t e l l u r i m ~ - o .  Smarium 

diiodide (SmI2) w a s  prepared by the  reaction of samarium powder 

witk iodine i n  freshly d i s t i l l e d  THF7. 

r r  

A representative procedure f o r  the  synthesis of selenoester 

o r  t e l l u m e s t e r :  

The deep blue solution of SmI2 (2.2 mmol) i n  THF (22 ml) vtas 

added w i t h  EBPA (2 ml) and the solut ion became deep purple. To the 

TiIF-FIIrLDA solut ion of %I2 was then added diphenyl diselenide 

(0,34g, 1 mmol) o r  d i t e l l u r i d e  (0.42g, 1 mmol) i n  one portion a t  

room temperature under nitrogen atmosphere. The mixture was 

s t i r r e d  f o r  1 h. To the mixture was added successively acyl halide 

(2.5 mmol), then s t i r r e d  at room temperature f o r  2 h. The reaction 

mixture was di luted with EtZO(50 ml), then washed three times with 

brine (30 m l  x 3).  The orgznic lzyer  was dried over WgSO4, and 

evaporated t o  give a yellow o i l .  The o i l  was then subjected t o  

preparative TLC on sil ica gel (n-hexane ES eluent)  provided the 

desired selecoester  o r  te l lurnester .  
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192 ZHANG, YU, AND LIN 

c -  ~ a c l e  1. Paysicel const?.xts and spectra data  of tke products 

Product 

39-40 

I I 

I I 
1 I 

0 
iI 

p-CE-jPhTeCPh 65-68 72 

I I 

7.80( m, 2E >, 
7.45 (a,= 1 

IR 
(cm-1) 

3050, 1690, 
1610, 1100 

3050, 1740, 
1600, 1105 

3050, 1675, 
1595, 1100 

3055,. 1680, 
1650, 1110 

1148, 1250, 

1065 

3050, 1685, 
1600, 1590 

‘1448, 1255, 

1090 

1140, 1250, 

1070 
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REDUCTIVE CLEAVAGE OF Se-Se AND Te-Te BOND 193 

A representative procedure f o r  the synthesis of uosymnetri- 

c a l  alkylaryl selenide o r  te l lur ide :  

To t'qe !E?F4U4PA (22 1x1--2 ml) solut ion of SmI2 (2.2 n~ol), 

prepered as  described above, was added a mixture of d i a r j l  

Siselenide (0.34g, 1 inmol) o r  d i te l lur ide  (@.42g, 1 mmol) a d  

orgenic ha l ide  ( 2  mmol) i n  TilF ( 5  m l )  a t  mom temperdnre. The 

solut ion was s t i r r e d  under reflux f o r  3 h, a id  the  same worhp 

procedure provided the desired alkylaryl selenide o r  te l lur ide.  

Acknowledgement: This work was supported by the Iz t iona l  Natural 

Science Foundation of China and WSF of Zhejiang province of China. 
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